Rural areas are facing a spectrum of landscape changes and vulnerability as a consequence of financial and environmental crises. Innovative approaches are required to maintain the provision of social services and manage ecosystem services in these areas. We explore the capacity of social farming to create viable and sustainable rural and periurban areas according to a social-ecological perspective. We use the key elements of social-ecological systems under social farming practices to analyse (1) the role of local communities and non-formal institutions; (2) the involvement of target stakeholders; and (3) the explicit connection between agroecosystems and human wellbeing. To do so, we selected and described four cases of local social farming initiatives in terms of the key elements of social-ecological systems and conducted a literature review to provide an overview of the explicit impact of social farming on the quality of life. We found that social farming illustrates hybrid governance solutions beyond market instruments that could be applied for the governance of agroecosystems. It can also provide a range of other wellbeing and cultural ecosystem services to rural and urban inhabitants. Greater cooperation between social farming and ecosystem service science could rebound in rural landscape sustainability.
Introduction
Predominantly rural areas cover over 52% of the territory in the European Union and involve approximately 23% of its population [1] . Its agrarian landscapes hold cultural, ethnological and environmental values. This has also been considered in the recent Cork Declaration on Rural Development and Agriculture, which recognizes new roles for agriculture and rural areas to better face emerging challenges and societal demands in terms of the provision of public goods, environmental sustainability, and improved quality of life for both rural and urban inhabitants [2] .
However, in the context of globalization and urbanized societies, rural areas are vulnerable to financial and environmental crises. Due to the increasing scarcity in public resources, innovative agricultural practices are needed to create viable and sustainable rural and periurban areas, embracing and making explicit the ecosystem services and benefits provided by it. The financial crisis, begun in 2007-2008, has had a significant impact on public expenditure (the decline of social spending is below average in some Mediterranean European countries such as Greece, Portugal or Italy). Following OECD projections, public spending on health and long-term care services for the older population might need to almost double from on average 7% in 2009 to 13% in 2050 across the OECD [3] . Thus, rural areas are particularly vulnerable to the decline in public services and social support, as these areas are characterized by a depopulation pattern, aging of rural communities and geographical isolation due to the specific settlement of the population and the difficulty in organizing effective services for the local inhabitants [4] . Mediterranean systems, such as agroecosystems, can be considered complex adaptive social-ecological systems in which the relationships between humans and nature have created the socio-cultural and ecological conditions to deliver a diverse flow of ecosystem services [5] . In this way, the social-ecological system framework recognizes that biophysical and social systems are interdependent [6, 7] , being a suitable framework for exploring sustainability through the study of complex relationships established between ecosystem services and the factors that generate and influence the provision, governance and use of ecosystem services [8] .
The ecosystem services approach was popularized by the Millennium Ecosystem Assessment (MA) in the early 2000s [9] and has become one of the strongest arguments promoting nature conservation because of humans' dependence on it [10] through its direct and indirect repercussion on economic, cultural, ethnological and environmental values. In this sense, agroecosystems are the source of the most essential landscape services demanded by both urban and rural populations, such as provisioning ecosystem services (e.g., food from farming, forestry and genetic materials), regulating ecosystem services (e.g., climate regulation, water regulation, pollination, soil fertility, mass stabilization and control of erosion rates) and the preservation of cultural ecosystem services (e.g., cultural heritage, recreation and spiritual interactions with nature) [11] [12] [13] [14] . Following economic theory, many ecosystem services delivered by landscapes have a public good character-i.e., they are accessible (non-rival) and can be enjoyed jointly by society (non-excludable)-at the same time, they are not tradable in conventional markets and are invisible to institutions regulating and maintaining their use [15] . The current human transformation of land cover has led to the loss and abandonment of most intangible ecosystem services, especially those involved in the regulation of ecological processes (regulating ecosystem services) or those related to spiritual enrichment, culture or local identity (cultural ecosystem services) [16, 17] . Farming intensification has been promoted, in the most productive areas, for the maximization of provisioning ecosystem services with market prices [18, 19] . This conversion threatens sustainable landscapes and the ability of an agroecosystem to provide a diverse flow of services [18, 20] ; thus, these public goods cannot be taken for granted [15] . At this point, rural areas and their ecosystem services are vulnerable to global change consequences and to the predominant land use planning trends [21, 22] .
To promote landscape sustainability, the ecosystem service approach has focused on the argument of how human wellbeing depends on nature [9] . As stated by [23] , there is a growing body of literature that demonstrates how contact with nature positively impacts human wellbeing not only in terms of extractive products (e.g., food, freshwater, timber). In spite of the mainstream of the ecosystem service approach and its repercussions at international forums, the explicit connections between ecosystem services and human wellbeing have been infrequently studied and have rarely been incorporated effectively into environmental and land-use planning policies. Some work has been done on how ecosystems regulate infectious diseases or extreme natural events [24] through the ecohealth perspective (http://www.ecohealth.net/); however, it is notable how there has been no impact on the most intangible components of wellbeing, such as mental health, freedom of action and election and having good social relationships [25, 26] .
At this point, innovative solutions are needed to maintain the provision of public services and manage ecosystem services in both rural and periurban areas. Better understanding, valuation and promotion of the ecosystem services supplied by agrarian landscapes are needed, in addition to using public funds effectively and efficiently [27] .
In this light, social farming (SF; also called care farming or green care) could be considered an example of transition management and social innovation in rural and periurban areas [28] . SF emerged over the last decade from social and health sciences in the search for a synergy between promoting landscape multi-functionality (maintaining extensive agriculture in rural landscapes) and community-based social and health care. SF involves all kinds of interactions and activities with natural environments, such as agroecosystems and farming land, including plants and/or animals. These interventions are conducted in order to promote the quality of life of a given group of users (people with diverse disabilities, children, young people, elders, offenders, refugees, people from trafficking, people suffering long-term unemployment, gender violence victims, etc.) with established and well defined wellbeing objectives (to reach physical, psychological, emotional, social, educational benefits, etc.) [29, 30] . It involves a different understanding and use of rural space and the rhythm of nature and promotes social services in many different areas, including rehabilitation, care, therapy, lifelong education, employment support, and women's empowerment, which contribute to social inclusion, to the reinforcement of social protection nets and to the quality of life of rural and periurban inhabitants [30] . SF also works on how community-based management with a bottom-up approach could furnish social services and build non-formal regulating institutions.
The main goal of this study is to explore the capacity of SF to create viable and sustainable rural and periurban areas according to a social-ecological perspective, embracing and making explicit the ecosystem services and benefits provided by it. To do so, we cover three specific objectives. First, we analyse the role of local communities and non-formal institutions under SF practices in order to present alternative governance situations that could apply for ecosystem service management (objective 1). Later, we analyse the target stakeholders of SF practices and the way that they become involved (objective 2) and examine the explicit connection between ecosystem services and benefits provided by areas agrarian landscapes under SF practices and human wellbeing components (objective 3) (Figure 1 ). To address objectives 1 and 2, we illustrate four empirical cases in which SF is being conducted in Mediterranean countries (Italy and Spain). In objective 3, a literature review is performed. [29, 30] . It involves a different understanding and use of rural space and the rhythm of nature and promotes social services in many different areas, including rehabilitation, care, therapy, lifelong education, employment support, and women's empowerment, which contribute to social inclusion, to the reinforcement of social protection nets and to the quality of life of rural and periurban inhabitants [30] . SF also works on how community-based management with a bottom-up approach could furnish social services and build non-formal regulating institutions.
The main goal of this study is to explore the capacity of SF to create viable and sustainable rural and periurban areas according to a social-ecological perspective, embracing and making explicit the ecosystem services and benefits provided by it. To do so, we cover three specific objectives. First, we analyse the role of local communities and non-formal institutions under SF practices in order to present alternative governance situations that could apply for ecosystem service management (objective 1). Later, we analyse the target stakeholders of SF practices and the way that they become involved (objective 2) and examine the explicit connection between ecosystem services and benefits provided by areas agrarian landscapes under SF practices and human wellbeing components (objective 3) (Figure 1 ). To address objectives 1 and 2, we illustrate four empirical cases in which SF is being conducted in Mediterranean countries (Italy and Spain). In objective 3, a literature review is performed. General framework for analysing sustainability in social-ecological systems adapted for social farming (SF) practices (based on [7, 8] ) and used to achieve three specific objectives. Under this framework, a biophysical system with the capacity to supply services is represented with the services supplied, the system's users and the governance system, which are jointly affected by direct and indirect drivers of change. General framework for analysing sustainability in social-ecological systems adapted for social farming (SF) practices (based on [7, 8] ) and used to achieve three specific objectives. Under this framework, a biophysical system with the capacity to supply services is represented with the services supplied, the system's users and the governance system, which are jointly affected by direct and indirect drivers of change.
Materials and Methods
We use social-ecological framework components to analyse the complex relationships between biophysical and social systems [6, 7] in agricultural areas conducting SF. In other words, we conceptually identify and characterize the governance system (objective 1), the system's users (referring to all branches of stakeholders involved in SF; objective 2) and the supplied services (ecosystem services and the social services co-produced as a result of biophysical and governance dynamics and social needs; objective 3) (Figure 1 ).
To support the conceptual arguments at objectives 1 and 2, we selected and described four cases of local SF initiatives. The case studies used describe two SF projects developed in a specific area involving different rural initiatives (Era Valley and Turin area in Italy) and two SF projects related to specific initiatives (Orti ETICI, Italy and L'Olivera Cooperative, Lleida, Spain). In detail, the Era Valley SF experience (Pisa, Tuscany, Italy) is an important and advanced case in Italy, where there is a network of citizens, farms and other private actors aiming to provide innovative social services for diverse target groups. The case of civic food in the Turin area (Piedmont, Italy) was developed as a network of approximately 35 farms and 15 social cooperatives organized around the city of Turin and provides social services, job inclusion and innovative services for the local population. As specific projects of SF, first we describe Orti ETICI (San Piero a Grado, Pisa, Tuscany, Italy), organized on 3.5 hectares of public land belonging to Pisa University, where horticulture production is linked to the inclusion and wellbeing of less empowered people. Second, we present the case of L'Olivera Cooperative (Vallbona de les Monges, Catalonia, Spain), an agricultural cooperative working for social integration that is currently both a social centre for adults with mental disabilities and a farm. These cases were selected because they are representatives of SF conducted in the Mediterranean region, where the rural system has faced many difficulties in maintaining its traditional farming style and ecosystem services and where the existence of rural communities is increasingly challenging. Within the general framework of the rural transition that is taking place in Europe, these cases are particularly relevant because they can be recognized amongst the most structured experiences of SF, where rural activities have moved away from the ethics of profit towards the provision of social services for the community.
The design of a long-term study is particularly relevant for promoting SF at different geographical levels, ranging from local, national to European. In this regard, since 2004, we have explored and studied SF in several areas while investigating the pathway development of SF in various Italian and European regions [28, 30, 31] . During this time, the method that we most often used was based on participatory action [32] , focusing on social services and SF in rural areas. In this research, data gathering was both quantitative (e.g., number of projects, type of agriculture production and its surface) and qualitative (e.g., the viewpoints of the various stakeholders, the common steps in building a common framework, and the identification of influential political stakeholders). Thus, the learning cycle was repeated and adapted in several case studies [33] . Therefore, information and data about the case studies presented here were collected mainly from our research group within this long-term study using different data-gathering tools (Table 1 ). In particular, the data presented in the manuscript have been systematized following different descriptive fields in order to facilitate consultation. The information compiled is related to the following: (a) SF activity start date; (b) location of the area and type of landscape where activities are performed; (c) type of agricultural production; (d) forerunners (the pioneering or innovation brokers who have promoted and developed the activity); (e) stakeholders groups (the group of actors with a stake on SF); (f) governance systems (the systems for governing ecosystem and social services developed within different SF initiatives); (g) services supply (the ecosystem and social services supplied); (h) human wellbeing (the benefits produced for humans through the use of agricultural and rural resources within different SF initiatives); and (i) aspects of innovation (the innovative models developed to manage agricultural and rural resources and produce ecosystem and social services). For objective 3, a compilation of SF benefits was created following a literature review. For this compilation, we reviewed published papers (peer-reviewed) that were indexed in the ISI Web of Science (https://www.accesowok.fecyt.es/) and were on the topic of SF (using the following existing terminology: SF, care farming, green care and therapeutic horticulture, among others). We also reviewed papers focused on ecosystem services and health benefits from interactions with natural environments and home gardens. This literature review is not a systematic analysis of all publications regarding SF but provides an overview of the positive impacts of SF on landscape management and governance, users, ecosystem services and benefits for wellbeing.
Results and Discussion

Managing Agrarian Landscapes under SF Practices
Some proposed solutions for managing agricultural ecosystems involve government regulation or market incentives. However, a growing number of approaches focus on cooperative solutions [34] , such as SF in the Mediterranean context, where community-based management and a bottom-up approach provide and manage social services, thus creating an institutional change where social services depend not only on public expenditure but on the responsibility of many private and public actors that adopt proactive and collaborative attitudes. This is the case of Era Valley (Table 2 , case one), which is the most advanced case of SF in Italy in terms of structure and governance and currently represents a model for many other local initiatives. This project progressively involved local farms and institutional actors in the formal recognition of SF and was the first case in Italy. In fact, the approach developed in the Era Valley has impacted other areas of Tuscany (e.g., Pisa, Lucca, Grosseto and the Valdarno area). The governance system implemented was based on using two tools: a Memorandum of Understanding and an SF Board. The Memorandum of Understanding aims to promote SF as a way to foster social cohesion, sustainability and participation in local development. It has supported and consolidated the participation of public bodies, local associations, universities, trade associations, cooperatives and agricultural enterprises. The SF Board is a permanent forum on SF and aims to promote community interventions and methodologies in the development of the multifunctionality of the agricultural system. Within the SF Board, which can be divided into thematic working groups, stakeholders discuss, share opinions and ideas and take collective initiative. By participating in the SF Board, a plurality of public and private organizations or bodies with their own roles contribute to the local system of governance of SF in the Era Valley. A complex governance system is also found in the Turin area in Italy (Table 2 , case two), where various institutions and actors, including local action groups, collaborate to promote SF initiatives and networks. These actors are fully aware of the importance of designing innovative welfare models, which can be defined as mixed, based on subsidiarity, coproduction and civic economy. SF could also help create public goods in the health and social field by connecting the public and private interests. It is particularly evident in the case of Orti ETICI (Table 2 , case three). Orti ETICI works in an environment where various actors and stakeholders have common and integrated objectives through a process in which food production, research and inclusion coexist at the same time and place. The marketing of the agricultural production of Orti ETICI in the local urban market produces a virtuous circle between rural production and the urban community. In other words, the sale of agricultural products through purchasing groups meets the need of local urban consumers for high-quality food while economically sustaining social and labour inclusion. Thus, public and private stakeholders, users and the urban and rural communities around Orti ETICI co-produce food, work, welfare and opportunities of inclusion and reintegration-social, economic and environmental values-where all parties involved benefit. In all cases, it is also important to highlight some weaknesses. Building a structured dialogue among actors coming from different domains, as SF proposes, is not easy and requires lots of effort, a significant level of collaboration, and a partial shift from personal to community interests. Thus, the application of SF governance models it is not easy, particularly when many stakeholders from different domains are involved, as the level of complexity of governance system can affect functionality, efficacy and response capacity.
In biodiversity and ecosystem service conservation, this community-based governance approach has been implemented in particular cases, such as in the inclusion of indigenous communities or other local communities for biodiversity conservation or resource co-management [35] . However, legal institutions and markets have taken central stage in environmental policies. On the one hand, the principal use of legal instruments is the declaration of natural protected areas as the more extended strategy for biodiversity conservation [36] where there is a top-down intervention by the state. Under this model, local actors have restricted access to decisions and interactions with protected areas. In the case of the Doñana natural protected area (Southwest Spain), for instance, local actors feel that they have no say in decision making regarding ecosystem services in the protected area [37] . On the other hand, market instruments, as described by [38] , follow two main trends: in the first, public intervention corrects market failures through state taxes and subsidies (i.e., payments for ecosystem services), and in the second, private transactions in markets are created for ecosystem services (e.g., wetland banking or emission trading systems). This extended commodification of nature is under discussion in relation to the ethics of trading with nature, obscuring the significance of the ecological processes behind landscape service provision (masking the ecological complexity), equity issues and the simplification of the institutional diversity required to manage social-ecological systems [39] .
The most recent ecosystem service literature on governance suggests that sustainable social-ecological systems require institutional diversity, i.e., understanding institutional diversity as the presence of non-formal institutions, legal institutions and market institutions [40] across organization scales [7, 37] . Recent examples in home gardens managed by the community show that an individual's sense of belonging to a community might act as an incentive itself to conserve landraces as a way of maintaining cultural identity [41] . It could also help to resolve social conflicts over access to ecosystem services and to promote social justice, participation, stakeholder engagement, more socially supported decisions and incentives for conservation. As stated in [42] , there is little experience in the design of multi-level governance systems. Thus, the practical application of SF represents experience gained in this direction, as it promotes building new networks with consumers as well as connections between urban and rural citizens (see Table 2 ).
Target Stakeholders in SF Experiences: Towards Social Inclusion and Urban-Rural Interdependence
The ecosystem service approach recognizes that in landscape planning, there are different types of stakeholders with different degrees of dependence and influence on ecosystem service delivery. Those who stand to lose or gain significantly from ecosystem services but who are not directly involved in decision making, such as non-associated farmers, are vulnerable [43] . In fact, as [44] has shown, if such less-visible stakeholders are under-represented, there is a risk of masking their participation in environmental management policies.
SF especially focuses on vulnerable stakeholders in two different ways. On the one hand, the direct beneficiaries of these practices are disadvantaged people who could be integrated into a living context where their personal capabilities are valued and enhanced. Through SF, it is possible to support a range of less-empowered or marginalized people, including those with intellectual, physical or sensory disabilities, people with mental health issues, those with a history of addiction, prisoners and ex-prisoners, women, young people, the elderly, those experiencing social disadvantages, immigrants and ethnic groups, HIV-positive people and others [28] . This is a crucial aspect in all SF practices and is particularly evident in the case of L'Olivera Cooperative ( Table 2 , case four). L'Olivera was developed under the idea of an innovative model of responsible agriculture for co-producing economic and social value, but at the same time, it helps to preserve rural areas in Catalonia that otherwise would have been impoverished socially, environmentally and economically. L'Olivera is an agricultural cooperative for social integration that aims to organize rural resources to meet community needs and manages health and social services through the employment of socially disadvantaged people. L'Olivera stresses the importance of social and moral values based on giving and reciprocity, which together produce new value in the creation of private and public goods. The L'Olivera model supports society while operating in the market economy and enhancing social relations, the connection of formal and informal networks of services and the active employment of socially disadvantaged people.
On the other hand, the farmers are indirect beneficiaries because they can build new networks with consumers, create new short supply-consumption chains, involve more stakeholders in agricultural activities, and enhance the image of agriculture in society as well as their own reputation and visibility. All these impacts could increase their empowerment, giving farmers a voice in planning as well as engaging them in social activities. In addition, SF may help to improve the economic status of farmers by diversifying their sources of income. This is the case of civic food in both L'Olivera and Turin. In L'Olivera (Table 2 , case four), the traditional language of economics is being changed as well as the application of theoretical paradigms to environmental protection, health and the inclusion of vulnerable people who can enrich the business and its productivity. In the Turin area ( Table 2 , case two), SF promotes the creation of public goods-social and environmental-intersected with the production of private goods-economic-where business activities are linked to the state and local communities in a subsidiary form following a relational and productive model. The SF network in the Turin area has created job opportunities for several disadvantaged people, but it has also produced innovative services (e.g., rural kindergartens, daycares, etc.) for families and the elderly. The participation of farmers in the SF network has provided them with an invaluable benefit in terms of the reputation and recognition of their products in the food market. Local organic agricultural products with social content (civic food) are recognized by urban consumers in the area as meeting their social, environmental and economic needs both as individuals and as a community.
SF not only focuses on generating positive outcomes for service users but also provides an opportunity to increase the economic viability of individual farms and the socio-personal satisfaction of farmers. The integration between agricultural and social activities can also empower farmers and enhance the image of agriculture as perceived by public opinion. As a result, SF practices can be supported by urban dwellers who can purchase the agricultural products directly (i.e., a short value chain) or through intermediaries. People in urban poles can redefine their own survival strategies and support local producers who share common ethical concerns, as in the case of farmers involved in SF, to indirectly provide both people and farmers a better quality of community life. The organization of such civic markets could increase the income opportunities for SF farms as well as for the people involved in the working activities. This relation with urban centres can therefore have a positive impact by supporting social and economic activities in rural areas [28] .
Ecosystem Services and Human Wellbeing Benefits Provided by Agrarian Landscapes with SF Practices
Through SF practices, agroecosystems deliver multiple ecosystem services, ranging from provisioning ecosystem services, such as the acquisition of quality food products, which are often attached to organic production and local consumption patterns [45, 46] , to regulating ecosystem services (spending time in healthy outdoor spaces) and cultural ecosystem services (Table 3) . Regarding the latter, cultural ecosystem services have received less attention in environmental research and policy [47] . The few studies on cultural ecosystem services are restricted to aesthetic or recreational values and their assessment in economic terms [48] . This may be explained by the fact that cultural ecosystem services are more intangible and subjective than other service categories and by the difficulty of defining ecosystem structures and the processes underpinning their provision [47] .
Under SF practices, cultural ecosystem services can be clearly established in terms of intellectual (e.g., intellectual stimulation, improved working skills and engagement in meaningful activities), spiritual (e.g., expressing emotions, being appreciated, feeling connected to nature, and landscape aesthetic enjoyment) and physical (exercise) interactions within the agrarian landscape (Table 3) . SF has the potential to draw on human wellbeing-nature connections, social interactions and cohesion, since these are part of a social community, self-efficacy, self-esteem, etc. Additionally, contact with nature has a positive effect on health indicators by reducing stress levels, enhancing mood, facilitating social contact and providing opportunities for personal development (Table 3 ). In this way and independent of economic assessments, the ecosystem services provided under SF practices could be valued following socio-cultural and health indicators. SF can generate positive health-related benefits [49] thanks to contact with nature, which is important to human beings simply because people can find relief from being in natural places [30] .
Within the context of global change, a profound reconfiguration of the relationships between human wellbeing and nature is occurring [50] . Human disconnection and disaffection with nature can lead to (1) higher environmental degradation because underestimations of its importance lead to depleted resources, investments and efforts in conservation and lower environmental concerns, and (2) unhealthy and unhappy populations [51, 52] . Consequently, it is important to implement nature-based solutions, such as SF, aimed at reconnecting human wellbeing with natural landscapes though the ecosystem services and benefits obtained by this interaction. 
Conclusions
In the current financial and environmental crises in which public services are scarce, particularly in rural areas and agrarian landscapes, sustainability is threatened. However, hybrid governance models, such as those provided by SF experiences, could be created where state and community work together to co-produce social services. In fact, as observed in the case studies, by linking economic actors, local communities and public bodies, SF could offer innovative solutions to maintain the provision of social and ecosystem services in rural and periurban areas that could be explored for new rural development policies for the period 2014-2020 [68] . Despite some weaknesses that can emerge from the application of SF governance models due to their complexity, SF offers a governance innovation highlighting the significance of bottom-up approaches and mixed possibilities in the governance of agroecosystems to increase their sustainability.
At the same time, this specific management practice and multi-actor involvement can provide a range of other wellbeing and cultural ecosystem services to human communities. The Millennium Ecosystem Assessment establishes clear relations between provisioning ecosystem services and the wellbeing components of security-the basic material for a good life and health. Similarly, regulating ecosystem services are also linked to health and security. However, the importance of cultural ecosystem services in terms of health, good social relations, or freedom of choice and action remains almost invisible [9] . SF offers an example of how human wellbeing is linked to the conservation of agroecosystems through cultural ecosystem services and health benefits. In the future, higher cooperation is needed between SF and ecosystem service science to better understand the explicit connections between nature and human wellbeing, from biophysical systems and ecological processes to the supply of services, institutional dynamics and social needs. In fact, the health, economic, socio-cultural and environmental values associated with multifunctional areas in rural communities should be considered as effective arguments for their enhancement and sustainable conservation.
